INTRODUCTION {#sec1-1}
============

Oral candidiasis (OC) is a very common fungal infection of oral cavity. It is caused by yeast of the genus *Candida* spp. and *Candida albicans* is the most virulent and most commonly involved species.\[[@ref1][@ref2]\]

The transformation from commensal to the pathogen type happens when there are conditions that favor their growth. OC affects predominantly the elderly, infants, users of removable prostheses, patients undergoing the prolonged use of antibiotics and corticosteroids, chemotherapy or radiotherapy of the head and neck, individuals with xerostomia and those with immunological deficiency such as acquired immunodeficiency syndrome (AIDS).\[[@ref3]\]

Clinically, they can be divided into white and erythematous according to their color characteristics. The white form is represented for pseudomembranous and hyperplastic candidiasis. Erythematous includes acute atrophic candidiasis \[[Figure 1](#F1){ref-type="fig"}\], denture stomatitis \[[Figure 2](#F2){ref-type="fig"}\], median rhomboid glossitis \[[Figure 3](#F3){ref-type="fig"}\], angular cheilitis and linear gingival erythema. In addition, there are three forms of OC not included into this classification: chronic mucocutaneous candidiasis, cheilocandidiasis and chronic multifocal candidiasis.\[[@ref4]\]

![Clinical image shows acute atrophic candidiasis: Erythematous lesions in palate. (by Prof. Dr. Marcelo Drumond Naves)](JOMFP-21-351-g001){#F1}

![Clinical image shows denture stomatitis: Erythematous oral candidiasis in alveolar ridge and palate due to the use of removable prosthesis (by Prof. Dr. Marcelo Drumond Naves)](JOMFP-21-351-g002){#F2}

![Clinical image shows median rhomboid glossitis: Central papillary atrophy, located in the center of the tongue (by Prof. Dr. Ricardo Alves Mesquita)](JOMFP-21-351-g003){#F3}

The diagnosis is fundamentally clinical, but in many cases, complementary tests are necessary: direct microscopy, cell culture, genetic tests such as polymerase chain reaction and biopsy. Among these, the direct microscopy examination of the material obtained through the superficial scraping of the lesions is outstanding. The technique does not differentiate the species of *Candida* spp., but it is a simple and low-cost alternative widely used, with emphasis on staining Periodic Acid-Schiff (PAS) \[[Figure 4](#F4){ref-type="fig"}\].\[[@ref5][@ref6]\]

![Histopathological image shows exfoliative cytology of the oral mucosa. Appearance of pseudohyphae and yeasts of *Candida albicans*. Periodic acid-Schiff stain, (×100) (by Prof. Dr. Ricardo Alves Mesquita)](JOMFP-21-351-g004){#F4}

Although it is a common disease, clinical features of affected patients and their demographic profile are not well documented, since in many cases, the events go unnoticed by the physician.\[[@ref4]\]

The aim of this study was to assess the demographic profile of patients diagnosed with OC and its clinical features in an import Brazilian center of oral and maxillofacial pathology.

MATERIALS AND METHODS {#sec1-2}
=====================

Study design and data collection {#sec2-1}
--------------------------------

This is an observational and retrospective study. The sample consisted of 276 patients diagnosed with OC in the Laboratory of Oral and Maxillofacial Pathology of the Faculty of Dentistry, Federal University of Minas Gerais, Belo Horizonte, Brazil, in the period 1994--2014. Belo Horizonte is the capital of the state of Minas Gerais located in the southeast region of the country and considered one of the main Brazilian cities. The referred laboratory is an important diagnostic center in the area and meets the demand for histopathological examinations of the public and private services, being a reference in the area.

All cases were diagnosed by cytopathology method PAS, a standardized staining method used in this laboratory since 1994, for diagnosis of OC.

The data were collected from the records of histopathological examinations. The variables collected related to patients were gender, age and skin color. Regarding infection, the data collected were location, color, symptoms, early manifestation, or recurrent and associated factors.

Ethical aspects {#sec2-2}
---------------

This study received approval from the Human Research Ethics Committee of Federal University of Minas Gerais (Belo Horizonte, MG, Brazil) according to the resolution 466/12 of the Brazilian National Health Council (CNS), which deals with ethics in research involving humans.

Statistical analysis {#sec2-3}
--------------------

Data were entered and tabulated using SPSS (Statistical Package for the Social Sciences) version 22.0. The study variables were analyzed by descriptive statistics: absolute and percentage values and means and standard deviations.

RESULTS {#sec1-3}
=======

A total of 276 patients were diagnosed with OC, by cytopathology (PAS staining), from January 1994 to December 2014. Most patients were female (52%) and had a median age of 43 years, which ranged from 3 months to 85 years. [Table 1](#T1){ref-type="table"} summarizes the distribution of the age of patients with OC. The distribution of patients according to the color of the skin was Caucasian (42%), mixed race (34%) and Black (21%) (missing data: 3%).

###### 

Age distribution of patients with oral candidiasis

![](JOMFP-21-351-g005)

Regarding the distribution and location of the lesions, 200 were reported in only one site of the oral cavity, whereas 72 individuals had the infection in multiple sites of the mouth (missing data: 4). The most affected site, including single or multiple lesions, was the palate (52.9%), followed by tongue (43.4%) and oral mucosa (14.7%) \[[Table 2](#T2){ref-type="table"}\].

###### 

Location and distribution of oral candidiasis lesions (*n*=272)

![](JOMFP-21-351-g006)

The clinical characteristics of lesions according to the color are shown in [Table 3](#T3){ref-type="table"}. More than a half of the patients (140, 56.2%) had red lesions followed by white (28.5%). Thirty-seven (14.9%) patients had red and white appearance in the same lesion.

###### 

Clinical appearance of oral candidiasis according to the color

![](JOMFP-21-351-g007)

The majority of lesions were of primitive origin (193, 75.0%), whereas 64 (25.0%) were recurrent lesions (missing data: 19 patients). Regarding the painful symptoms, 136 (66.0%) of patients had no complaints and 70 (34.0%) patients reported discomfort related to the lesion (s). However, in 70 of the chips, information was not recorded.

Additional information about associated factors was related in 71 cases, and in four of them, there was more than one factor. Local risk factors (removable prostheses) and systemic (bone marrow transplantation and HIV/AIDS) were observed \[[Table 4](#T4){ref-type="table"}\].

###### 

Associated factors to oral candidiasis

![](JOMFP-21-351-g008)

DISCUSSION {#sec1-4}
==========

This study determines the profile of patients with OC in an important oral pathology laboratory in a period of 20 years. In addition to clinical examination, all the cases of this study had the final diagnosis by the cytopathology with PAS. Although some authors defend that the diagnosis of OC is fundamentally clinical, others suggest that the diagnosis of candidiasis should be based on the signs, symptoms and microbiological findings.\[[@ref5][@ref6]\] In this study, only data from patients submitted to histopathological analysis were evaluated. Although it does not represent all the cases treated in the service, since many cases are not sent to the laboratory, the sample shows the characteristics of the disease in these individuals.

In this study, male and female were equally affected, different from a similar study where women were affected 3.5 times more by OC. The authors attribute this predilection to women by the greater number of women attended or to the use of the removable prosthesis by them.\[[@ref7]\] The infection was present in different age groups and it was uncommon in young patients. A previous study also reported that adults and elderly were the most affected by the disease. A probably explanation, for adults and elderly be more affected by OC, is due to the presence of risk factors in these age groups.\[[@ref7]\]

In a previous study evaluating the oral cavity mycobiome of healthy patients, *Candida* species were the most prevalent.\[[@ref8]\] However, some risk factors and conditions can favor their growth such as the use of removable prostheses, immunosuppressive conditions such as AIDS, diabetes mellitus, history of chemotherapy/radiotherapy in head and neck tumors, use of corticosteroids, smoking and xerostomia. Elderly and infants are also more susceptible.\[[@ref9][@ref10][@ref11]\]

The presence of associated factors was not mandatory in the charts sent to the present laboratory, and consequently, only a few examinations had this information. However, as in previous studies, the following risk factors were reported: use of removable prostheses,\[[@ref12]\] bone marrow transplantation,\[[@ref13]\] HIV/AIDS,\[[@ref3][@ref14]\] chemotherapy,\[[@ref13][@ref15]\] diabetes mellitus\[[@ref16]\] and use of corticosteroids.\[[@ref17]\]

In relation to clinical presentation, the results of this study suggest that erythematous candidiasis was the most frequent form; since more than 50% of patients, the color of lesions was exclusively red and the most affected sites were palate and tongue. The erythematous form of the disease presents clinically as a poorly defined reddish area in the oral mucosa, without the presence of white plaques, most commonly found on the tongue and palate.\[[@ref4]\]

The white lesions were the second most frequent color, suggesting the pseudomembranous candidiasis. This is the classic presentation of the disease, characterized by the presence of detachable white plaques commonly found in the tongue, buccal mucosa, hard palate, soft palate and oropharynx.\[[@ref4]\]

The prevalence of red over white lesions also suggests that cytopathology (PAS staining) seems to be used in cases of erythematous candidiasis since white lesions are easier to diagnose clinically. This confirms that erythematous candidiasis is the most common clinical form although white lesions are most reported by the clinician.\[[@ref18]\]

The lesions on palate were the most prevalent and are suggestive of denture stomatitis. This is a very common type of OC in users of inappropriate, poorly sanitized and maladaptive prostheses. They are erythematous lesions, edematous and restricted to the area of contact with the prostheses. It is usually asymptomatic, but patients may complain of burning in the mouth. Its clinical signs can be only punctual petechial hemorrhages and inflammation, until erythema and papillary hyperplasia of the oral mucosa in contact with the prostheses.\[[@ref12]\]

Most of the patients of this study reported that the injuries were primitive and the cases of recurrence probably may be associated with the permanence of local and systemic associated factors. An important aspect of treatment should be the identification and removal of local and systemic predisposing factors, in addition to choosing the correct antifungal drugs.\[[@ref19]\]

These lesions are typically asymptomatic, as in most cases reported. In symptomatic patients, the main problems are burning, dysphagia, bleeding, pain, halitosis and dry mouth.\[[@ref11]\]

OC is often treated as innocuous or harmless conditions, but in many circumstances, it should be viewed as a serious injury both from a taxonomic and therapeutic point of view.\[[@ref20]\] Increasing mortality rates caused by candidemia in Brazil, emphases the need for improving local practices of clinical management, including early diagnosis, source control and precise antifungal therapy.\[[@ref21]\] It is very important that physicians and dentists know its various clinical manifestations and associated factors, since it may be the first manifestation of a local or systemic disorder.

CONCLUSIONS {#sec1-5}
===========

In a period of 20 years, OC was found predominantly in adults and elderly and was not found difference between sex and skin color. The red coloration of the lesions was more prevalent, suggesting the erythematous form of the disease. The palate and tongue were the most affected sites in both single and multiple lesions. In addition, the majority of cases were primary onset and asymptomatic. Although clinical findings are crucial in OC, cytopathology tests are important complementary examinations to reach a definitive diagnosis.
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